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NOTE: Delete, revise, or add to the text in this
section to cover project requirenents. Notes are
for designer information and will not appear in the
final project specification.

This section covers aboveground and under ground
pi pi ng systens and certain conponents with pressure
rati ngs of 125 pounds per square inch, gage 862
kil opascal and | ess, using existing air supply.

Drawi ngs shall show size, rating, or other details
of piping requirenents for specific project
application not covered in the specifications.

Drawi ngs nust use synbols or |egends indicated
herei n addi ng proper suffix where provided. For
exanple, "4-(inch) 100 mllinmeter Type BCS-PS. "

Drawi ngs nust i ndi cate underground piping requiring
supports from sl abs.

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

PART 1 GENERAL

1.1 REFERENCES

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

NOTE: The foll owi ng references should not be
manual |y edited except to add new references.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication.

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

The publications listed below forma part of this section to the extent
ref erenced:

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)

Al SC 350 (1986) Specification for Structural Stee
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Bui | di ngs Load and Resi stance Factor Design
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)
ANSI Al112.18. 1M (1996) Plunbing Fixture Fittings
AMVERI CAN WATER WORKS ASSCOCI ATI ON ( AWNA)

AWM C104/ A21.5 (1995) Cenent-Mortar Lining for
Ductile-lron Pipe and Fittings for Water

AWM C504 (1994) Standard for Rubber- Seated
Butterfly Val ves

AVERI CAN VELDI NG SOCI ETY ( AWS)

AVS VWHB- 2. 8 (1990; 8th Ed) Wl di ng Handbook; Vol ume
Two - Wel ding Processes

AWG- 03 (1990; 8th Ed) Wl di ng Handbook, Vol unes 1
thru 5

ASME | NTERNATI ONAL ( ASME)

ASME B16.1 (1998) Cast Iron Pipe Flanges and Fl anged
Fittings O asses 25, 125, and 250

ASME B16. 22 (1995) Wought Copper and Copper All oy
Sol der Joint Pressure Fittings

ASME B16. 3 (1998) Malleable Iron Threaded Fittings
Cl asses 150 and 300

ASME B16. 39 (1998) Mal |l eable Iron Threaded Pi pe Uni ons
Cl asses 150, 250, and 300

ASME B16.5 (1996) Pipe Flanges and Fl anged Fittings
NPS 1/ 2 Through NPS 24

ASME B16.9 (1993) Factory-Made Wought Stee
Buttwel ding Fittings

ASME B18. 2.2 (1987; R 1993) Square and Hex Nuts (Inch
Seri es)

ASME B19. 3 (1991) Safety Standard for Conpressors for
Process Industries

ASME B31.1 (1995) Power Piping

ASME B31. 3 (1999) Process Piping

ASME B40. 100 (1998) Pressure Gauges and Gauge

Attachnents | ncorporating ASME
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ASME BPVC

ASME BPVC SEC VI I |

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

B40. 100- 1998 and ASME B40. 7- 1992
(1995) Boiler and Pressure Vessel Code
(1998) Boiler and Pressure Vessel Code;

Section VIII, Pressure Vessels Division 1
- Basi c Coverage

ASTM | NTERNATI ONAL (ASTM

126/ A 126M

181/ A 181M

183

197/ A 197M

216/ A 216M

234/ A 234M

278

278M

307

395

395M

(1995) Standard Specification for G ay
Iron Castings for Valves, Flanges, and
Pi pe Fittings

(1995; Rev B) Standard Specification for
For gi ngs, Carbon Steel, for
Cener al - Pur pose Pi pi ng

(1998) Standard Specification for Carbon
Steel Track Bolts and Nuts

(2000) Standard Specification for Cupola
Mal | eabl e Iron

(1993; R 1998) Standard Specification for
Steel Castings, Carbon, Suitable for

Fusi on Wl ding, for Hi gh Tenperature
Servi ce

(2000) Standard Specification for Piping
Fittings of Wought Carbon Steel and All oy
Steel for Moderate and Hi gh Tenperatures

(1993) Standard Specification for G ay
Iron Castings for Pressure-Containing
Parts for Tenperatures Up to 650 Degrees F

(1993) Standard Specification for G ay
Iron Castings for Pressure-Containing
Parts for Tenperatures Up to 345 Degrees C
(Metric)

(2000) Standard Specification for Carbon
Steel Bolts and Studs, 60,000 psi Tensile
Strength

(1988) Standard Specification for Ferritic
Ductile Iron Pressure-Retaining Castings
for Use at El evated Tenperat ures

(1988; R 1993) Standard Specification for
Ferritic Ductile lIron Pressure-Retaining
Castings for Use at El evated Tenperatures
(Metric)
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM C

ASTM C

ASTM D

436

53

536

563M

666

148

164

280

370

584

61

62

749

592

920

1693

(1984; R 1992) Standard Specification for
Austenitic Gray Iron Castings

(1999; Rev B) Standard Specification for
Pi pe, Steel, Black and Hot-D pped,
Zi nc- Coat ed Wl ded and Seanl ess

(1994) Standard Specification for Ductile
I ron Castings

(2000) Standard Specification for Carbon
and Alloy Steel Nuts (Metric)

(1994; Rev A) Standard Specification for
Austenitic Stainless Steel Sheet, Strip,
Plate and Fl at Bar

(1997) Standard Specification for
Al um num Bronze Sand Casti ngs

(1993) Standard Specification for
Ni ckel - Copper Alloy Rod, Bar, and Wre

(1999; el-2000) Standard Specification for
Seaml ess Copper Tube for Air Conditioning
and Refrigeration Field Service

(1998) Standard Specifications for Copper
Sheet and Strip for Building Construction

(1996) Standard Specification for Copper
Al'l oy Sand Castings for General
Appli cations

(1993) Standard Specification for Steam or
Val ve Bronze Casti ngs

(1993) Standard Specification for
Conposition Bronze or Qunce Metal Castings

(1997) Standard Specification for Lead and
Lead Alloy Strip, Sheet and Plate Products

(2000) Standard Specification for M neral
Fi ber Bl anket |nsul ation and Bl anket - Type
Pi pe Insulation (Metal-Msh Covered)
(I'ndustrial Type)

(2001) Standard Specification for
El ast oneric Joint Seal ants

(1997) Standard Test Method for
Envi ronnmental Stress-Cracking of Ethyl ene
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Pl astics

ASTM D 2000 (2001) Standard O assification Systemfor
Rubber Products in Autonotive Applications

ASTM D 2239 (1996; Rev A) Standard Specification for
Pol yet hyl ene (PE) Plastic Pipe (SIDRPR),
Based on Controlled I nside D aneter

ASTM E 1 (1998) Standard Specification for ASTM
Ther nonmet er s

ASTM F 104 (1995) Standard O assification Systemfor
Nonnet al | i ¢ Gasket Materials

ASTM F 568M (1998) Standard Specification for Carbon
and Alloy Steel Externally Threaded Metric
Fast eners

| SA - THE | NSTRUMENTATI ON, SYSTEMS AND AUTOMATI ON SOCI ETY (| SA)
| SA S7.0.01 (1996) Quality Standard for Instrunment Ar

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP- 58 (2002) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MSS SP- 67 (1995) Butterfly Valves

MSS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

MSS SP-70 (1998) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

MSS SP-72 (1999) Ball Valves with Flanged or
Butt-Wel di ng Ends for General Service

MSS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)
FS FF-S- 325 (I'nt And 3) Shield, Expansion; Nail,
Expansi on; and Nail, Drive Screw (Devices,
Anchoring, Msonry)
FS L-C- 530 (Rev C) Coating, Pipe, Thernoplastic Resin

1.2 GENERAL REQUI REMENTS

EE R R R R R R R R R R R R R R R R R R R R R R R R O O R
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NOTE: If Section 15003, "General Mechani cal
Provisions," is not included in the project
specification, applicable requirenents therefrom
shoul d be inserted and the foll ow ng paragraph
del et ed.

EE R R R R R R R R R R R R R R R R I R R R R I R

Section 15003, "General Mechani cal Provisions,
in this section.

applies to work specified

1.3 SUBM TTALS

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

NOTE: Review subnmittal description (SD) definitions
in Section 01330, "Submittal Procedures," and edit
the following list to reflect only the submttals
required for the project. Subnmittals should be kept
to the mininumrequired for adequate quality
control. Include a columar |ist of appropriate
products and tests beneath each submittal

descri ption.

EE R R R R R R R R R R R R R R R R R R R R R R O R

The following shall be submitted in accordance with Section 01330,
"Subm ttal Procedures,” in sufficient detail to show full conpliance with
t he specification:

SD- 02 Shop Drawi ngs

Installation Drawi ngs shall be submitted for |ow pressure
conpressed air systens in accordance with paragraphs entitled,
"Drawi ngs, " "Aboveground Piping Materials," and "Underground
Pi ping Materials,"” of this section.

SD- 03 Product Data
Equi pnent and Performance Data subnitted for piping systens.

Manufacturer's catal og data shall be subnmitted for the foll ow ng
itens:

Under ground Pi ping Materials
Aboveground Pi ping Materials
Pi pi ng Specialties
Supporting El enents

Ai r Conpressors

Val ves

Accessori es

M scel | aneous Material s

Vi bration Isolation

SD- 05 Design Data

Desi gn Anal ysis and Cal cul ations for | ow pressure conpressed air

SECTI ON 15211 Page 8



systens shall be subnmitted for the following in accordance wth
paragraph entitled, "General Requirenents," of this section.

FI ow Rat es

Air Distribution
Pressure Requirenents

I nsul ati on Requirenents

Equi prent and Performance Data subnitted for piping systens shall
show conformance with ASME Code.

SD- 06 Test Reports

Test reports shall be subnmitted for the following itens in
accordance with paragraph entitled, "Conpressed Air Systens
Testing," of this section.

Hydrostatic Testing

conpressed Air Systens Testing
Val ve- Operating Tests

Dr ai nage Tests

Pneunatic Testing

Each acceptance test shall require the signature of the
Contracting O-ficer and [two] [ ] record copies shall be
delivered to the Contracting Oficer after acceptance.

SD-07 Certificates

Certificates shall be subnitted for the following itens show ng
conformance with the referenced standards contained in this
section.

Under ground Pi ping Materials
Aboveground Pi ping Materials
Supporting El enents

Ri ser Al arm Equi pnent

Spri nkl er Heads

Val ves

M scel | aneous Material s

SD-10 Operation and Mai ntenance Data

Operation and Mai ntenance Manual s shall be subnitted in accordance
with paragraph entitled, "Operation and Mii ntenance," of this
section.

1.4 GENERAL REQUI REMENTS

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: |If Section 15055, "Welding Mechanical," is
not included in the project specification,

appl i cabl e requirenents therefromshould be inserted
and the foll ow ng paragraph del et ed.

SECTI ON 15211 Page 9
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Section 15055, "Wl ding Mechanical," applies to work specified in this
section.

Equi pnent and Performance Data submtted for piping systens shall show
conformance wi th ASMVE Code.

Certificates for Riser Al arm Equi pnent and Sprinkl er Heads shall be
subm tted neeting referenced standards contained within this section

Desi gn Anal ysis and Cal cul ations for | ow pressure conpressed air systens
shal | consist of Flow Rates, Air Distribution, Pressure Requirenments and
I nsul ation Requirenents neeting requirenents for referenced standards
contained in this section

1.5 OPERATI ON AND NMAI NTENANCE

Contractor shall submit [6] [ ] copies of the Operation and Mai ntenance
Manual s [30] [ ] cal endar days prior to testing the | ow pressure
conpressed air System Data shall be updated and resubmitted for fina
approval no later than [30] [ ] cal endar days prior to contract

conpl eti on.
1.6 DRAW NGS

Installati on drawi ngs shall be submitted for | ow pressure conpressed air
systenms in accordance w th paragraphs entitled, "Aboveground Piping
Mat eri al s" and "Underground Piping Materials,"” of this section

Shop draw ngs shall be acconpani ed by curves indicating that an essentially
flat reduced pressure curve for the capacity demand of the systemw || be
nmet by the proposed val ves.

Conpl ete shop drawi ng data for pipe attachnents shall be submtted for
approval .

In |ieu of separate hangers, the Contractor may subnit for approval a shop
drawi ng of trapeze hangers with a solid or split-ring clanp which he
proposes to furnish.

PART 2 PRODUCTS

2.1 UNDERGROUND PI PI NG MATERI ALS

2.1.1 Pi pi ng Types

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

NOTE: Type BCS-PS materials are suitable for |eak
tight conpressed air 125 pounds per square inch gage
862 kil opascal and less, all butt weld (no flange,
no thread) construction

Anode and rectifier cathodic protection should be

SECTI ON 15211 Page 10



used to protect against rapid point netal |oss due
to failure to detect a fault or "holiday."

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

Type BCS-PS bl ack carbon steel piping with polyethyl ene sheath shall
conformto ASTM A 53, Type [E] [S], in sizes through 10 i nch DN250 iron
pipe size (ips). Pipe in size 12 inches DN300 and | arger shall have
Schedule 40 wall. Pipe wall shall be 0.375 inch 10 mllinmeter thick.

Ther nopl astic sheath shall conformto FS L-C-530. Sheath joints shall be
made with thermally fitted shrinking sleeves applied with factory-approved
shrinking devices. Taped fitting protection and repairs shall be nade in
accordance with manufacturer's instructions. Electrical flaw detection
testing at the factory shall require 10,000 volts to be inpressed across
the sheath. Sheath breakdown voltage shall be not less than 13,000 volts.

1.2 Fittings

Fittings shall be long radius butt weld carbon steel conformng to ASTM A
234/ A 234M and ASME B16.9 to match pipe wall thickness. Bending of pipe
shall not be permitted. Aboveground termnal fittings shall be 150-pound
1034 kil opascal working steam pressure (wsp) forged steel weld neck flanges
to match wall thickness, conformng to ASME B16.5 and ASTM A 181/ A 181M

Cl ass 60.

.2 ABOVEGROUND PI PI NG MATERI ALS
2.1 Conpressed Air Systens 125 Psig 862 Kil opascal and Less
.2.1.1 Type BCS Bl ack Carbon Steel

Pipe 1/8 through 1-1/2 inches DN6 t hrough DN4O shall be Schedul e 40,
furnace butt wel ded, black carbon steel, conformng to ASTM A 53, Type F,
G ade B.

Pi pe 2 through 10 i nches DN50 through DN250 shall be Schedul e 40,

[seam ess] [electric resistance wel ded], black carbon steel, conformng to
ASTM A 53, Grade B, Type [E] [S]. Gade A pipe should be used for

perm ssible field bendi ng.

Pi pe 12 inches DN300 and over shall be 0.375 inch 10 millineter wall,
[ seam ess, bl ack carbon steel, conform ng to ASTM A 53, Grade B, Type [E]

[SI].

Fittings 2 i nches DN50 and under shall be 150-pounds per square inch, gage
(psig) 1034 kil opascal gage wsp, banded, black nalleable iron, screwed,
conformng to ASTM A 197/ A 197M and ASME B16. 3.

Unions 2 inches 50 millineter and under shall be 250-psig 1724 kil opascal
gage wsp, fenale, screwed, black nalleable iron, with brass-to-iron seat
and ground joint conform ng to ASVE B16. 39, ductile iron conformng to ASTM
A 536 for grooved pipe couplings.

Couplings 2 inches DN5O and under shall be [standard wei ght, screwed, black

SECTI ON 15211 Page 11



carbon steel] [ductile iron conformng to ASTM A 536].

Fittings 2-1/2 inches 65 mllimeter and over shall be [steel, butt wel ded,
to match pipe wall thickness, conformng to ASTM A 234/ A 234M and ASME B16. 9
] [ductile iron conform ng to ASTM A 536].

Fl anges 2-1/2 inches 65 mllinmeter and over shall be 150-psig 1034
ki | opascal wsp, forged steel, welding neck to match pipe wall thickness,
conform ng to ASME B16. 5.

Grooved pipe couplings and fittings 2-1/2 i nches DN65 and over shall be
mal | eabl e iron couplings and fittings conform ng to paragraph entitled,
"Pi ping Specialities," of this section

.2.1.2 Type CGCS Gal vani zed Carbon Steel

Pi pe 1/2 through 10 i nches DN15 through DN250 shal |l be Schedul e 40,

[seam ess] [electric resistance wel ded], gal vanized steel, conformng to
ASTM A 53, Grade B, Type [E] [S]. Type F is acceptable for sizes less than
2 inches DN50.

Fittings 2 inches DN50 and under shall be 150-psig 1034 kil opascal wsp,
[ banded, gal vani zed, nalleable iron, screwed, confornming to ASTM A 197/ A
197M ASME B16. 3] [ductile iron conformng to ASTM A 53 and ASTM A 536].

Fittings 2-1/2 inches DN65 and over shall be 125-psig 862 kil opascal wsp,
cast-iron flanges and [flanged fittings, conformng to ASTM A 126/ A 126M
Class A, and ASME B16.1] [ductile iron conformng to ASTM A 53 and ASTM A
536] .

Unions 2 inches 50 mllinmeter and under shall be 300-psig 2068 kil opasca
wsp, femal e, screwed, galvanized, nalleable iron with brass-to-iron seat
and ground joint.

. 2.2 Control and Instrunentation Tubing, to 30 Psig 207 kil opasca
.2.2.1 Copper

Tubing all sizes with 1/4 inch DN8 m ni num outsi de di ameter shall be
[ hard-drawn] [anneal ed] seaml ess copper, conform ng to ASTM B 280.

Fittings shall be solder joint wought copper conform ng to ASVE B16. 22.

Bal| sl eeve shall be of the conpression type, [rod] [forged brass],
conforming to SAE [72] [88], UL approved, with mninum pressure rating 200
pounds per square inch (psi) at 100 degrees F 1380 kil opascal at 38 degrees
C.

Sol der shall be 95-5 tin-antinony, alloy Sb 5, conforming to AWS WHB- 2. 8.
Copper tubing systems may be installed using mechanical pipe couplings of a
bolted type with a central cavity design pressure responsive gasket.

Copper pipe and fittings shall be grooved in accordance with the coupling
manuf acturer's recomendati ons.

SECTI ON 15211 Page 12



2.2.2.2 Pol yet hyl ene

Tubi ng shall be black virgin polyethylene, conformng to ASTM D 2239, Type
I, Grade 2, Cass C, conformng to stress-crack tests perforned in
accordance with ASTM D 1693. Miltitube harness with polyester filmbarrier
and vinyl jacket shall not be less than [0.062] inch [1.57] mllineter

[ ] thick.

Bal| sleeve fittings shall be of the conpression type, and shall be [brass]
[al umi nun] [acetal resin].

2.3 Pl PI NG SPECI ALTI ES
2.3.1 Air Pressure Reducing Stations

Pressure reducing station shall be installed conplete with relieving type
pressure reduci ng val ve, val ved bypass, particle filter, pressure indicator
upstream of station, pressure indicator downstream of station, and

regul ated air pressure relief valve.

Pressure regul ator body shall be constructed of zinc or alum numdie
castings, rated for the service. D aphragmshall be reinforced air-, oil-,
and water-resistant elastonmer. All conponents, exposed to fluid stream
being controlled, shall be of [nonferrous] [suitable nonnetallic
material s]. Valves shall be of a balanced construction relieving type to
automatically prevent excess pressure buil dup

Filters shall be constructed of [zinc] [alumi nun] die castings, rated for
the service, and furnished with ips connections. Bow materials shall be
aluminum Filter shall be serviceable by bow quick-disconnect devices.
Bowl shall be equi pped with manual drain cock. Liquid particles shall be
separated by centrifugal and quiet zone action. Solid particles to

15-m cronmeter size shall be renmoved by filter elenents of [sintered bronze]
[corrosion-resistant steel] nesh.

[ Conmbi nation nanual drain filter-regulator units conforning to the above
requirenents will be acceptable in lieu of separate units.]

Pressure relief valves shall be rated for the pressure of the high-pressure

side and sized for the full installed capacity of the pressure regul ating
station at the pressure of the | ow pressure side. Valve shall be set at
not nmore than [20] | ] percent nmore than the correct |ow side pressure

Val ve shall be rated and | abel ed. Seat material shall be suitable for the
servi ce.

2.3.2 Air Line Lubricators
Air line lubricators shall be of the pul se-type with pickup tube,
pol ycarbonate resin bow, large fill opening, metering rod flow adjuster
sight ball, and drain cock.
Lubricators shall be suitable for 200 psig at 165 degrees F 1380 kil opasca
at 74 degrees C
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2.

3.3 Conpressed Air Receivers

Conpressed air receivers shall conformto the sizes and capacities
specified. Such vessels shall be designed for the applicabl e working
pressures and service in accordance with the ASME BPVC SEC VIII D1, and
shal | be | abel ed.

Vessel s shall be conplete with connections for drain, supports, and other
requi red Accessories.

.3.4 Grooved Pipe Couplings and Fittings

Coupl i ngs shall have a housing fabricated in at |least [two] | ] parts
of [malleable] [ductile] iron castings. Coupling gasket shall be nol ded
synthetic rubber conformng to requirements of ASTM D 2000. Coupling bolts
shal | be oval -neck track-head type wi th hexagonal heavy nuts, conformng to
ASTM A 183.

Pipe fittings used with couplings shall be fabricated of [nalleable]
[ductile] iron castings. Were a manufacturer's standard size [nmall eabl €]
[ductile] iron fitting pattern is not available, fabricated fittings may be
used.

Fittings shall be fabricated from[Schedule 40] [0.375 inchl0 mllineter
wal '], in accordance with ASTM A 53, Grade B, seam ess steel pipe. Long
radi us seanm ess welding fittings with wall thickness to match pi pe,
conforming to ASTM A 234/ A 234M and ASME B16. 9.

.3.5 Pressure CGages

Pressure gages shall conformto ASME B40.100. Pressure gages shall be Type
I, Class 1, (pressure) for pressures indicated. Pressure gage size shal

be 3-1/2 inches 90 millineter nom nal diameter. Case shall be
corrosion-resistant steel conforming to [the AISI 300 series] [ASTM A 666]
with an ASM No. 4 standard conmercial polish or better. Gages shall be
equi pped wi th danper screw adjustnent in inlet connection

[ Gages shall be equi pped with an adjustable, red marking indicator.]

.3.6 Ther nonet er s

Thermoneters shall conformto ASTM E 1. Thernoneters shall be industria
pattern Type |, Class 3. Al thernoneters installed [6] feet [1830]
millineter | ] or higher above the floor shall have an adjustable angle
body. Scale shall be not less than [7] inches [178] mllineter | ]

| ong, and case face shall be [manufacturer's standard polished al un nunj
[AI'SI 300 series polished corrosion-resistant steel]. Thernmoneter range
shall be as required for service, and shall be provided w th nonferrous
separ abl e wel | s.

.3.7 Li ne Strainers

Strainers shall be [Y-type] [T-type grooved end] w th renovabl e basket.
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Strainers in sizes 2 inch ips DN50O and snal |l er shall have screwed ends and
in sizes 2-1/2 inch i ps DN65 and | arger shall have flanged ends. Body
wor ki ng pressure rating shall exceed naxi mum servi ce pressure of systemin
which installed by at | east 50 percent. Body shall have cast-in arrows to
indicate direction of flow Strainer bodies fitted with screwed screen
retainers shall have straight threads and shall be gasketed wi th nonferrous
netal. Strainer bodies fitted with bolted-on screen retainers shall have
of fset bl owdown holes. Strainers |larger than 2-1/2-inches DN65 shall be
fitted with manufacturer's standard bl omdown val ve. Body material shall be
[cast bronze conforming to ASTM B 62] [cast iron conformng to ASTM A 278
ASTM A 278M O ass 30] [ductile iron conform ng to ASTM A 536]. Were
system material is nonferrous, strainer body material shall be nonferrous.

M ni mum free-hol e area of strainer elenment shall be equal to not |ess than
[3.4] [ ] tinmes the internal area of connecting piping. Strainer
screens for air service shall have nesh cloth not to exceed [0.006] inch
[0.15] mllinmeter [ ]. Strainer screens shall have finished ends
fitted to nmachi ned screen chanber surfaces to preclude bypass fl ow.
Strainer elenent material shall be [AISI Type [304] [316]
corrosion-resistant steel] [Mnel netal].

.4 Al R COVWPRESSORS

An air conpressor of the standard piston type shall be provided conplete
with air tank, [air dryer,] and other appurtenances. Conpressor and
installation shall conformto ASME B19.3. Conpressor capacity shall be as
required for service and provide continuous control air when operating on a
1/ 3-on 2/ 3-of f cycle. Provide an oil-level sight indicator on the
conpressor and a coalescing oil filter on the conpressor discharge |ine.
[Air dryers shall be of the [continuous duty silica-gel type with
reactivation] [nmass refrigerated dryer type] and shall mamintain the air in
the systemwith a dew point | ow enough to prevent condensation 13 degrees F
at 18 psi mnus 11 degrees C at 124 kilopascal nmmin pressure. Air dryer
shall be located at the outlet of the tank.] Control air delivered to the
system shall conformto I SA S7.0.01

.5  VALVES
.5.1 Bal | Val ves (BAV)
Bal | val ves shall conformto MSS SP-72. Valves shall be Style [1] [3].

Grooved end ball valves may be used provided that the nanufacturer
certifies valve performance in accordance with MSS SP-72.

Val ves shall be rated for service at not less than [175] | ] psi at
[200] [ ] degrees F [1207] [ ] kil opascal at [93] [ ] degrees C

Val ve bodies in sizes 2 inch ips DN50O and snmller shall be screwed end
connection type constructed of Class A copper alloy.

Val ve bodies in sizes 2-1/2 inch i ps DN65 and | arger shall be flanged-end
connection type constructed of Class [D] [E] [F] naterial
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Balls and stens of valves 2 inch i ps DN50 and snall er shall be

[ manufacturer's standard Cl ass A copper alloy with 900 Brinell hard chrone
plating finish] [Class C corrosion-resistant steel alloy with hard chrone
plate]. Electroless nickel plating is acceptable.

Ball s and stens of valves 2-1/2 inch ips DN65 and | arger shall be

manuf acturer's standard Class C corrosion-resistant steel alloy with hard
chrone plate. 1In valves 6 inch ips DN150 and | arger, balls shall be d ass
Dwith 900 Brinell hard chrone plate. Electroless nickel plating is
accept abl e.

Val ves shall be designed for flow fromeither direction and shall sea
equally tight in either direction

Val ves shall have full pipe size flow areas.

Val ves with ball seals kept in place by spring washers are not acceptable.
Al'l valves shall have adjustabl e packing glands. Seats and seals shall be
tetrafl uoroet hyl ene.

Val ve body construction shall be such that torque froma pipe with valve in
installed condition shall not tend to disassenble the valve by stripping
setscrews or by | oosening body end inserts or coupling nuts. Torque froma
pi pe shall be resisted by a one-pi ece body between end connections or by
bolts in shear where body is of mating flange or surface-bolted
construction.

.5.2 Butterfly Val ves (BWY)
Butterfly val ves shall conformto MSS SP-67

Grooved end butterfly valves may be used in services to 230 degrees F 110
degrees C provided the manufacturer certifies valve performance in
accordance with MSS SP-67.

Butterfly val ves shall be wafer type for nounting between specified flanges
and shall be rated for 150-psig 1034 kil opascal shutoff and nonshock
wor ki ng pressure. Body shall be cast ferrous netal confornming to ASTM A
126/ A 126M Cass B, and to ASME B16.1 for body wall thickness.

Val ves installed in insulated piping systens shall be provided with
ext ended bonnets, placing the operator beyond the specified insulation

Butterfly val ves used in buried piping systens shall conformto

requi renents of AWM C504, C ass 150B, with integrally cast flanges and
manual worm gear operator. Valves shall be designed and constructed for
buried or 20-foot 60 kil opascal head subnerged service in brackish water

Fl anged ends shall conformto requirenents of ASME B16.1. Operator shal
require at least [20] | ] turns for full closure with an input effort

of [50] [ ] foot-pounds [68] | ] newton per neter of torque.
External surfaces shall be coated with bitum nous sealer confornmng to AWA
C104/ A21. 5.

Val ve boxes shall be of not less than [3/16] inch [4.7] mllineter | ]

SECTI ON 15211 Page 16



thick cast-iron construction with |ocking cover with an appropriate
identification | egend. Boxes shall be adjustable extension type with
[screw] [slide-type] adjustnment. Valves 3 inches DN80 and under shall be
fitted with 4-1/4 inch 108 mllinmeter dianeter shaft and val ves 4 inches
DN100 and | arger shall be fitted with 5-1/4 inch 133 mllimeter shaft.
Bases shall be fitted to the valve. Box full-extended | ength shall be
greater than required by depth of cover by not |less than 4 inches. 100
mllineter. One valve operating wench shall be supplied for each size of
val ve wench nut. @uide rings shall be provided where operating rods are
| onger than 6 feet 1830 millinmeter. Internal and external surfaces shall
be coated with bitum nous seal er confornming to AWM C104/ A21. 5.

Di sk shall be free of external ribs and shall be streamined. Disk shall
be fabricated fromcast [ferrous] [nonferrous] alloys conformng to [ASTM A
126/ A 126M for Class B, cast iron] [ASTM A 436 for Type [1] [2] copper free
austenitic cast iron] [ASTM A 216/ A 216M for Grade WCB cast steel] [ASTM A
395 ASTM A 395M and ASTM A 536 for ductile iron] [ASTM B 62] [ASTM B 584] |
ASTM B 148].
Use of taper pins to secure the valve disk to the shaft is prohibited.
Shafts shall be fabricated from[AlSI 300 series] [17-4 PH
corrosion-resistant steel] [nickel copper alloy confornming to ASTM B 164]
and may be [one-piece] [stub-shaft] type. Stub shafts shall extend into
the disk hub at |least 1-1/2 shaft dianeters except for angle disk
construction. Connection between the valve shaft and disk shall be
designed to transmt shaft torque equivalent to not |less than [75] [
percent of the torsional strength of the m ninmumrequired shaft dianeter.
M ni mum nomi nal shaft dianmeter for all valves shall be in accordance with
the foll ow ng:

]

VALVE Sl ZE SHAFT DI AMETER VALVE SI ZE SHAFT DI AMETER
I NCHES I NCHES I NCHES I NCHES
2-1/2 7/ 16 10 1-1/8

3 1/ 2 12 1-1/4
4 5/ 8 14 1-1/2
5 11/ 16 16 1-5/8
6 3/4 18 1-7/8
8 7/ 8 20 2-1/8

VALVE SI ZE (DN)

SHAFT DI AMETER

VALVE SI ZE SHAFT DI AVETER

M LLI METER M LLI METER M LLI METER M LLI METER
65 11 250 28
80 13 300 32
100 15 356 38
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VALVE S| ZE (DN) SHAFT DI AMETER  VALVE SI ZE SHAFT DI AMETER

M LLI METER M LLI METER M LLI METER M LLI METER
125 17 406 41
150 19 457 47
200 22 508 54

Seats and seals shall be resilient elastoner type, designed for field
renoval and replacenent. Elastoners shall be [Buna-N] [ethyl ene propyl ene

terpolynmer] [chloroprene] | ] formulated for continuous inmersion
service at [225] degrees F [107] degrees C | ] mninmum and shall be
applied at least [10] | ] percent bel ow naxi mum conti nuous service

tenperature. Bondi ng adhesives shall conply with el astoner tenperature
requi renents and shall have an effective |life equal to or greater than the
el ast oner.

Seal s on 20 inch DN500 and snall er valves shall be designed to use
[standard split V packing] [dual Orings] [quad rings] [the adjustable
pul | down type].

Seats may be installed in the valve body or on the disk, except that
circular cross section Oring construction shall not be acceptable.

Seat or disk mating surfaces shall be of corrosion-resistant material
These materials shall be [welded to substrate and ground] [nmechanically
retained]. Plated or simlarly applied surfacing materials shall not be
accept abl e.

Bearings shall be permanently |ubricated sl eeve type of [nanufacturer's
standard corrosion-resistant steel] [bronze] [nickel-copper alloy] [nylon]
[filled tetrafluoroethylene]. Bearings shall be designed for [a pressure
not exceedi ng the published design load for the bearing material]
[one-fifth of the conpressive strength of the bearing or shaft material].
Operating end of the shaft shall be provided with [dual inboard bearings]
[a single inboard and an outboard bearing in or beyond the operator].

Padl ocki ng feature shall be provided to nake val ve tanperproof.

For bal ancing service, valve operators shall have provision for infinite
posi tion | ocking.

Manual nonchai n-operated val ves through 8 i nches DN200 shall be provided
with not | ess than nine-position |lever |ock handl es not exceeding [18]
inches [457] millineter | ] in length.

Manual val ves 10 inches DN250 and larger, or smaller if the application
torque exceeds a pull of [80] pounds [108] newton-neter [ ], shall be
provi ded with gear operators.

Where valves are indicated to be chain operated, all sizes shall be

equi pped with gear operators, and chain length shall be suitable for proper
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st owage and operation.

CGear operators shall be wormgear type. Operator shall be totally encl osed
in a cast iron housing suitable for grease or oil lubrication. GCears shal
be "hobcut." Cast-iron-housed traveling-nut operators shall conformto
AWM C504. CQperators shall be sized to provide the required torque, static
or dynanmic, with a maxi mum manual pull of [80] pounds [108] newt on-neter

[ ] on the handwheel or chai n wheel

Modul ating or renptely actuated two-position service valves shall be
provided with pneunatic operators, pilot positioners, valve position
i ndi cators, and boosters and rel ays.

Maxi mum | oad on a pneumati c operator shall not exceed [85] | ] percent
of rated operator capacity.

.5.3 D aphragm Control and Instrument Val ves (DClV)

Di aphragm val ves in sizes 1/4- and 3/8 inch DN8 and DN10 shall have a
forged brass body with reinforced tetrafl uoroethyl ene di aphragm Al SI 300
series corrosion-resistant steel spring, and round phenolic handle.

.5.4 Gage Cocks (GO

Gage cocks shall be T-head or |ever handl e ground key type w th washer and
screw, constructed of polished ASTM B 62 bronze, and rated for 125 psi 862
ki | opascal saturated steam service. End connections shall suit the
service, with or w thout union and nipple.

.5.5 Gate Val ves (GAV)

Gate valves 2 inches DN50 and snaller shall conformto MSS SP-80. Val ves
| ocated in tunnels, equipnment roons, or factory-assenbl ed equi pnent shal
be union-ring bonnet, screwed-end type. Packing shall be woven

non- ashestos nmaterial inpregnated with not less than [25] | ] percent,
by wei ght, tetrafluoroethylene resin

Gate valves 2-1/2 inches DN65 and | arger shall be Type |, Cass 1
conformng to MBS SP-70. Valves shall be flanged, with bronze trim and
out side screw and yoke (0OS&Y) construction. Packing shall be woven

non- ashestos nmaterial inpregnated with not |less than [25] | ] percent,
by wei ght, tetrafluoroethylene resin

.5.6 d obe and Angle Valves (GLV and ANV)

d obe and angl e valves 2 inches DN5O and snaller shall conformto MSS SP-80.
Val ves |l ocated in tunnels, equipnment roons, or factory-assenbled

equi prent, shall be union-ring bonnet, screwed-end type. Disk shall be
free to swivel on the stemin all valve sizes. Conposition seating surface
di sk construction may be substituted for all nmetal disk construction
Packi ng shall be a woven material inmpregnated with not |ess than 25

percent, by weight, tetrafluoroethylene resin

d obe and angl e valves 2-1/2 inches DN65 and | arger shall conformto MSS
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SP-80. Valve bodies shall be cast iron confornming to ASTM A 126/ A 126M
Class A, as specified for Cass 1 valves under MSS SP-70. Val ve ends shal
be flanged in conformance with ASME B16.1, and val ve construction shall be
OS&Y type. Packing shall be a woven material inpregnated with not |ess
than 25 percent, by weight, tetrafluoroethylene resin

. 5.7 Eccentric Plug Val ves (EPV)

Eccentric plug valves in sizes 2 inches DN50 and snal |l er shall be
[constructed of manufacturer's standard brass] [bronze materials conform ng
to [ASTM B 61] [ASTM B 62]] [cast iron conform ng to ASTM A 126/ A 126M
Class B]. Valves shall be rated for service at 175-psi 1207 kil opasca

maxi mum nonshock pressure at 200 degrees F 93 degrees C. Valve body shal
have [screwed] [grooved] ends. Eccentric plug surfaces in contact with
flow shall be coated with a 60 to 70 Shore A duroneter hardness el astoner
resistant to conpressed air

Eccentric plug valves in sizes 2-1/2 inches DN65 and | arger shall be
constructed of [Type 2 nickel alloy iron conformng to ASTM A 436] [ cast
iron conformng to ASTM A 126/ A 126M. Valves shall be rated for service at
175-psi 1207 kil opascal maxi mum nonshock pressure at 200 degrees F 93
degrees C. Valve body shall have [screwed] [grooved] ends. Eccentric plug
surfaces shall be coated with a 60 to 70 Shore A duroneter hardness
el astomer resistant to conpressed air. For specified applications, in
sizes to 5 inch i ps DN125, cross-sectional area of valve bore, when open
shal |l equal pipe inlet area. Valves used for conbination shutoff and
bal anci ng service shall be fitted with a nenory device. Menory device or
nmechani sm shall pernit a valve set at a bal ance point to be opened or
cl osed, but not beyond the bal ance point. Valves up to 6 inch ips DN150
shall be fitted with renovable |ever operator. Valves 6 inch i ps DN150 and
| arger shall be fitted with totally enclosed fl ood-1|ubricated worm gear
drive such that operating torque does not exceed [50] [ ] foot-pounds
[67] [ ] newton per neter.

.6 M SCELLANEOUS MATERI ALS

.6.1 Bol ti ng

Fl ange and general - purpose bolting shall be hex-head and shall conformto
ASTM A 307, Grade B ASTM F 568M C ass 4.8 or above. Heavy hex-nuts shal
conformto ASME B18.2.2 ASTM A 563M  Squar e-head bolts shall not be

accept abl e.

Grooved couplings shall utilize bolts and nuts of heat treated carbon stee
conformng to ASTM A 183

.6.2 El ast oner Cal k

[ Pol ysul fide] [polyurethane base] el astoner cal king naterial shall be a
t wo- conponent type conform ng to ASTM C 920.

.6.3 Escut cheons

Escut cheons shall be manufactured from nonferrous netals and shall be
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[chrone plated] [hot-dipped gal vani zed] except when Al SI 300 series
corrosion-resistant steel is provided. Metals and finish shall be in
accordance with ANSI Al112.18. 1M

Escut cheons shall be [one-piece] [split-pattern] type. Escutcheons shal
mai ntain a fixed position against a surface by nmeans of internal spring
tensi on devi ces or setscrews.

.6.4 FI ashi ng

Sheet |ead shall conformto ASTM B 749, Grade [B] [C] [D] and shall weigh
not less than [4] [ ] pounds per square foot [19] | ] kil ogram per
square neter.

Sheet copper shall conformto ASTM B 370 and shall weigh not |ess than
[16] [ ] ounces per square foot [4.88] [ ] kil ogram per square neter

.6.5 FIl ange Gaskets

Conpressed non-asbestos sheet shall conformto ASTM F 104, Type 1, and be
coated on both sides with [graphite] | ].

Grooved flange adapters gasketing shall be a pressure responsive el astoner
conforming to ASTM D 2000

.6.6 Pi pe Thread Conpounds

Tetrafl uoroethyl ene tape not less than [2] [3] mils [0.05] [0.08]
mllineter thick shall be used in conpressed air systens for pipe sizes to
and including 1 inch ips DN25. Tetrafl uoroethyl ene di spersions and ot her
sui tabl e conpounds may be used for other applications upon approval by the
Contracting O ficer.

.7 SUPPORTI NG ELEMENTS

Contractor shall provide all necessary piping system conponents and

m scel | aneous required supporting elenents. Supporting elenents shall be
suitable for stresses inposed by system pressures and tenperatures, and
natural and other external forces.

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

NOTE: Refer to Section 15072, "Vibration Isolation
for Air Conditioning Equipnment," for vibration
i sol ati on consi derati ons.

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

Supporting elenents shall be [FMapproved] [UL-listed] and shall conformto
requi renents of ASME B31l.3, MSS SP-58, and MSS SP-69, except as ot herwi se
noted. Type devices specified herein are defined in MSS standards unl ess
ot herw se not ed.

. 7.1 Bui I ding Structure Attachnents

Concrete and masonry anchor devices shall conformto requirenents of FS
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FF-S-325 Group [I] [I1], Type 2, Cass 2, Style [1] [2]; Goup [III] [VIII].

Cast-in floor-nmunted equi prent anchor devi ces shall provide adjustable
posi tions.

Masonry anchor devices shall be built-in, unless otherw se approved by the
Contracting O ficer.

Power - act uat ed anchoring devices shall not be used to support nechani cal
systens conmponents.

Beam cl anps shall be center |oading Type [21] [28] [29] [30], UL Ilisted,
cat al oged, and |l oad rated, and conmercial | y manufactured.

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: C-clanps, as a neans of attaching hangers to
structural steel, should be avoi ded. Were used,
consider vibration forces and single or accunul at ed
| oad and resultant nonment on structural steel

EE R R R R R R R R R R R R R R R R R R R R R R R I

[ G clanps shall not be used.]

[C anmps shall be used to support piping sizes 1-1/2 inches DN4O and
snaller. C-clanps shall be FM approved and UL |listed with hardened cup
tip, setscrew, |locknut, and retaining strap. Retaining strap section shal
be not less than [1/8 by 1] inch [3 by 25] mllineter | ]. Beam flange
t hi ckness to which clanps are attached shall not exceed 0.60 inch 15
mllimeter.

Concrete inserts shall be constructed in accordance with the requirenents
of MSS SP-58, for Type 18 and MSS SP-69. Wien applied to piping in sizes 2
inch i ps DN50 and | arger and where otherw se required by inposed | oads, a
1-foot length of 1/2 inch 305 mllineter length of 13 millineter
reinforcing rod shall be inserted and wired through wing slots. Approved
proprietary-type continuous inserts nmay be simlarly used upon approval by
the Contracting O ficer.]

. 7.2 Hori zontal Pipe Attachnents

Piping in sizes to and including 2 inch i ps DN50O shall be supported by Type
6 solid nmalleable-iron pipe rings except that split-band-type rings may be
used in sizes up to 1 inch ips DN25.

Piping in sizes through 8 inch ips DN200 inclusive shall be supported by
Types [1] [3] [4] attachnents.

Piping in sizes larger than 8 inch i ps DN200 shall be supported with Type
[41] [49] pipe rolls.

Trapeze hangers fabricated from approved structural steel shapes, wth
U-bolts, shall be used in congested areas and where nultiple pipe runs
occur. Structural steel shapes shall [conformto supplenentary stee

requirenents] [be a commercially avail able, proprietary-design, rolled
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steel].

2.7.3 Vertical Pipe Attachnents
Vertical pipe attachnents shall be Type 8.

2.7. 4 Hanger Rods and Fi xtures
Only circular cross-section rod hangers shall be used to connect building
structure attachnents to pipe support devices. Pipe, straps, or bars of
equi val ent strength nay be used for hangers only where approved by the
Contracting O ficer.
Tur nbuckl es, swi ng eyes, and clevises shall be provided as required by
support systemto acconmpdate pipe accessibility and adjustnent for |oad
and pitch.

2.7.5 Suppl ementary Stee
Where it is necessary to frame structural nenbers between existing nmenbers
or where structural nenbers are used in lieu of comercially rated
supports, such supplenmentary steel shall be designed and fabricated in
accordance w th Al SC 350.

PART 3 EXECUTI ON

3.1 UNDERGROUND PI PI NG SYSTEM | NSTALLATI ON

3.1.1 Conpressed Air SystemlInstallation

Installati on of conpressed air systens shall be performed in accordance

with the nmanufacturer's instructions. |Installation shall be in the
presence of the Contracting Oficer who shall be notified by the Contractor
[48] [ ] hours in advance of the work.

Excavations shall be in accordance with Section 02312, "Excavati ng,
Backfilling, and Conpacting for Wilities."

Pi pi ng shall be laid beginning at the |l ow point of a system and when in
final position, shall be true to the grades and alignnent wi th unbroken
continuity of invert.

[ Bl ocki ng and wedgi ng shall not be permitted.]

Pi pes passing through walls bel ow grade and ground floor slab shall pass
t hr ough pi pe sl eeves.

Al repairs to concrete shall be in accordance with Section 03900,
"Concrete Restoration and O eaning."

In fill areas, pipe passing under or through building grade beans shal

have a m nimum of [4] inches [100] mllineter | ] clearance in al
directions.
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Where pipe penetrates earth or concrete grade, not |ess than [12] inches
[300] millinmeter | ] of polyethyl ene-coated Type BCS-PS pi pe shall be
exposed to view.

Type BCS-PS materials shall be installed in accordance with the applicable
requi renents for underground piping and aboveground piping. Pipe shall be
pal |l eti zed in padded pallets at the factory and shall be handl ed from
pallet to final position with padded gear. Surfaces shall be protected
fromthe sun with bl ack pol yethyl ene sheeting. Prior to being lowered into
a trench, sheathing shall be checked for continuity with 10,000 volts
applied by a continuity detector. In the trench, after joints and fittings
are nade, previously untested surfaces shall be checked for continuity.
Where discontinuities in thernoplastic are found, not less than [12] inches
[0.30] mlIlinmeter [ ] of material upstream and downstream of fault

shal | be discarded.

[After valves, valve operators, and val ve boxes have been inspected and not
| ess than [48] | ] hours prior to being lowered into a trench, externa
surfaces shall be coated with a conpatible bitum nous coating for
protection agai nst bracki sh ground water. Application shall be single coat
in accordance with the manufacturer's instructions, and shall result in a
dry-filmthickness of not less than [12] mls [0.30] mllinmeter [ 1.1

.1.2 Val ve Boxes

Val ves and val ve boxes shall be set plunb. Valve boxes shall be centered
on the val ves.

[Concrete slabs 4 inches 100 mllineter thick shall be provided to protect
val ve boxes.]

.2  ABOVE GROUND PI PI NG SYSTEM | NSTALLATI ON
2.1 Pi pi ng Systemns

Pi pi ng systens shall be fabricated and installed in accordance with ASME
B31.3, MBS SP-69, ASME BPVC, and applicable AWS requirenents.

Pi pe shall be fabricated to neasurenments established on the job and shal
be carefully worked into place wi thout springing or forcing.

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

NOTE: When the foll owi ng paragraph does not provide
for cleanliness required by project conditions and
if pickling of pipe and tenporary line strainers are
required, rewite the follow ng paragraph. Do not
oil pipe bore. Use phosphoric acid rust preventing
treat nent.

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

Pi pe, tubing, fittings, valves, equipnent, and Accessories shall be clean
and free of all foreign material before being installed in their respective
systenms. Pipe shall be cleaned by a nethod approved by the Contracting
Oficer. Lines shall be purged with dry, oil-free conpressed air after
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erection, but purging shall not be relied upon for renmoving all foreign
matter. Lines shall be purged at a velocity equal to 1-1/2 tines maxi num
normal flow velocity. During the progress of construction, open ends of
pi pe, fittings, and valves shall be protected at all tinmes to prevent the
adm ssion of foreign matter. Except when connections are actually
underway, plugs or caps shall be installed on all pipe and conponent
openings. Plugs or caps shall be comrercially nmanufactured products.

Pi pi ng shall be installed straight and true, with approved offsets around
obstructions and with necessary expansion bends or fitting offsets
essential to a satisfactory installation and as nay be necessary to

i ncrease headroomor to avoid interference with the buil ding construction
electric conduit, or facilities equipment.

Standard | ong sweep pipe fittings shall be used for changes in direction
No mitered joints or unapproved pi pe bends shall be permtted.

Pi pe bends in seam ess pipe may be made with hydraulic benders in the field
for pipe sizes to 4 inch ips DN100, upon approval of the Contracting

O ficer. Radius of pipe bends shall be not less than [five] | ]

nom nal pipe di aneters.

Tee connections shall be made with screwed tee fittings or grooved tee
fittings, or, where pipe is being welded, branch connections shall be nmde
with either welding tees or forged branch outlet fittings, either being
acceptable without size limtations. Branch outlet fittings shall be
forged, flared for inproved fl ow where attached to the run, reinforced
agai nst external strains, and designed to withstand full burst-pressure
strength requirenents. Tool space shall be provided between parall el

pi pi ng runs whenever threaded uni ons or couplings are installed.

Hori zontal piping shall have a grade of [1 inch per 100 feet] [25.0
millineter per 30480 mllineter] [ ].

Eccentric reducers shall be used where required to permt proper drainage
of pipe lines. Bushings shall not be pernitted for this purpose. Drain
val ves shall be provided in piping systens at |ow points. Pipe drains
shal |l consist of 1/2 inch DN15 gl obe val ves with renewabl e di sks and 3/4
inch 20 m|lineter hose adapter

Installation of piping shall be perforned in a nmanner that will prevent
stresses and strains frombeing i nposed on connected equi pnent.

Expansi on bends in steel pipe shall be nade from pi pe sections and

| ong-radius welding elbows in sizes 1 inch DN25 and | arger. Expansion
U-bends shall be cold sprung and welded into the line. Line shall be
anchored before renoving the spreader fromthe expansi on U bend.

.2.2 Joints

Pi pe ends shall be reamed before joint connections are nade.

Screwed joints shall be made up with joint conmpound.
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Joi nt conmpounds shall be applied to the nale thread only, and care shall be
exercised to prevent conpound fromreaching the interior of the pipe.

Screwed uni ons, wel ded unions, or bolted flanges shall be provided wherever
required to permt convenient renoval of equipnrent, valves, and piping
Accessories fromthe piping system

Fl anged joints shall be assenbled with appropriate flanges, gaskets, and
bolting. C earance between flange faces shall be such that the connections
can be gasketed and bolted tight w thout inposing undue strain on the

pi pi ng system Flange faces shall be parallel and the bores concentric.
Gaskets shall be centered on the flange faces without projecting into the
bore. Bolting shall be lubricated with oil and graphite before assenbly to
ensure uniformbolt stressing. Flange bolts shall be drawn up and
tightened in staggered sequence to prevent unequal gasket conpression and
deformati on of the flanges. Wierever a flange with a raised face is joined
to a conpanion flange with a flat face, the raised face shall be nachined
to a snooth matching surface, and a full facegasket shall be used. After

t he piping system has been tested and is in service at its nmaxi mum
tenperature, bolting shall be retightened. Only hex-head nuts and bolts
shal | be used. Gasket material shall be fresh stock, 1/16 inch 1.6
mllimeter thick.

Field wel ded joints shall conformto the requirements of the AWs-03 and
ASME B31. 3.

Copper tubing for solder joints shall be cut square, and burrs shall be
renoved with approved cutting and ream ng tools. Inside surfaces of
fittings and outside surfaces of tubes in joint area shall be cl eaned
before assenbly of joint. Joint flux, solder, and heat source shall be
applied in accordance with the manufacturer's instructions to provide
proper capillary action to fill the socket space and to achi eve 100 percent
of shear-line strength capability. Valves in copper piping shall have
screwed ends with end adapters to suit mechani cal connections, unless
solder joining is specified for a given application. Copper joints that
fail pressure tests shall be remade with new materials, including pipe or
tubing fittings and filler netal.

Tubi ng for nechanical joints shall be cut square, and burrs shall be
renoved. Care shall be exercised to avoi d work-hardened copper surfaces
and tube ends shall be cut off or anneal ed. Heating tenperature and
air-cooling shall be in accordance with the manufacturer's instructions.

. 2.3 Control and Instrument Air Tubing

Tubi ng shall be conceal ed, except in nechanical roons or areas where other
pi pi ng i s exposed.

Har d- drawn copper tubing shall be used in exposed areas. Anneal ed copper
shall not be used in conceal ed | ocati ons.

Fittings for supply system copper tubing shall be wought copper sol der

joint-type, except at connection to apparatus where specified brass
nmechani cal and ips thread adapter fittings shall be used. Tool-made bends
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inlieu of fittings are acceptable. Miltiple tube runs shall be neatly
nest ed.

[Fittings for plastic tubing shall be used in accordance with the
manuf acturer's instructions.]

[Plastic tubing, sheathed or unsheathed, may be used in lieu of copper
t ubi ng, provided:

Pl astic tubing is not exposed to ultraviolet |ight and conti nuous anbi ent
tenperatures in excess of 120 degrees F 49 degrees C at any point along run

Plastic tubing is free fromdanger of nechanical damage and readily
accessi ble for replacenent with a mninumof tools and without need to
renove plaster, furring, equipnment, and simlar permanent construction

Pl astic tubing is not enbedded in concrete, concealed within walls of
structure, or hot pipe and duct chases.

Pl astic tubing is enclosed within control panel cabinets or conceal ed
behi nd control panels.

Routing has prior approval of the Contracting O ficer.

Plastic tubing installed inside or behind control panels shall be [color
coded] [nunber coded]. Tubing shall be neatly tied and supported.

Fl exi bl e connections bridging the cabinet and its door shall be neatly
fastened al ong the hinge side and protected agai nst abrasion

When the tubing run is less than 12 inches 300 mllineter, plastic tubing
may be used. Oherwi se, termnal single line shall be hard-drawn copper
t ubi ng. ]

Tubi ng shall be nechanically attached to supporting surfaces. Supports
usi ng adhesi ves shall not be acceptable.

Copper tubing horizontal supports for less than 3 tubes shall be rigid 1-by
3/8 inch 25 by 10 mlIlimeter nmetal channel and shall be proprietary netal
tube race for 3 or nore tubes.

[ Exposed plastic tubing in nmechanical roons or spaces where copper tubing
i s exposed shall be run within adequately supported [nmetal raceway]
[metallic or plastic electric conduit] [pipe].]

[Mul tiple-tube plastic harness or sheathing shall be used in place of
single plastic tubes where a nunber of plastic tubes run to the sane
poi nts. ]

[Mul tiple-tube plastic harness or sheathing nay be i nbedded in concrete or
run in soil below concrete provided it is jointless, contains 30 percent
spares, and prior approval of the Contracting Oficer has been obtained.]
Copper -t ubi ng runs inbedded in concrete shall be anneal ed and shall be
protected by [netallic] [plastic] electric conduit.
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Copper-tubing runs in soil shall be jointless and shall be protected from
bracki sh ground water and | eaching concrete alkali by 12-m | 0.30
mllineter thick [bitum nous coating] [equival ent polyvinylchloride (PVQC
t ape w apping] .

Tubi ng penetrations of concrete surfaces shall be made through mnimum 1

i nch i ps DN25, Schedul e 40, rigid unplasticized PVC pi pe sl eeves, except
that nultitube harness 1-1/2-inches 40 m|linmeter outside dianeter and

| arger need not have additional protection. Sleeve shall extend [6] inches
[150] millinmeter | ] above floors and [1] inch [25] mllinmeter [ ]
bel ow grade surface of slabs. Were water- or vapor-barrier sealing is
required, 1/2 inch 15 mllinmeter deep elastoner cal k shall be provided to
surfaces that are free fromoil and other del eterious substances.

Tubi ng shall be systematically purged with [dry, oil-free conmpressed air]
[nitrogen] to rid systemof inpurities [generated during joint-nmaking and
installation] and atnospheric noisture before connection to control

i nstruments.

.2.4 Ceneral Service Val ve Locations

Val ves shall be provided to permt isolation of branch piping and each

equi pnment item fromthe bal ance of the system to all ow safe and conveni ent
access wi thout noving equiprment, and to require a mni num of piping and
equi pnrent di sassenbl y.

Val ves shall be provided in piping nmains and branches at equi prment and
equi pnent itens.

Ri ser and downconer drains shall be provided above piping shutoff valves in
pi ping 2-1/2 inches DN65 and | arger. Shutoff valve body shall be tapped
and fitted with a 1/2 inch DN15 pl ugged gl obe val ve.

Thr ee-val ve bypass shall be provided around each pressure-regul ating val ve.

Val ves unavoi dably | ocated in furred or other normally inaccessible places
shal | be provided with access panels.

.2.5 Bypass Throttling Val ves

Val ves shall be gl obe type with [netallic] [conposition disc].

.2.6 Supporting Elenents Installation

Supporting elenents shall be provided in accordance with the requirenents
of ASME B31.1, MSS SP-58, MSS SP-69. Piping shall be hung from buil di ng
construction. No piping shall be hung fromroof deck or from other pipe.
Attachment to building construction concrete shall be by approved cast-in
concrete inserts wherever possible. Attachnent to building construction
solid masonry shall be by built-in anchors. Where attachnent by either of

above nmethods is not possible, specified nasonry anchor devices nay be used
upon recei pt of witten approval fromthe Contracting Oficer
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Fi sh plates shall be enbedded in the concrete to transmt hanger | oads to
the reinforcing steel where hanger rods exceed 7/8 inch 22 nmillineter
di aneter.

Masonry anchors sel ected for overhead applications shall be constructed of
ferrous materials only.

Masonry anchors conforming to FS FF-S-325 [Goup I] [Goup I, Type 2

Class 2, Style [1] [2]]; [Goup VIII] shall be installed in rotary,
nonpercussion, electric drilled holes. Goup Il self-drilling anchors may
be used provided masonry drilling is done with electric hammers sel ected
and applied in a manner that will preclude concrete spalling or cracking
both visible or invisible. Pneumatic tools shall not be allowed.

Per cussi ve action, electric hamers, and conbi nation rotary-electric
hamrers used for the installation of self-drilling anchors shall be
sel ected in accordance with the follow ng guide:

For nom nal anchor device sizes 1/4- through 1/2 inch M6 through M4,
the tool shall be hanmmer type only or conbination rotary-hanmer type
and shall be rated at load to draw not nore than 5.0 anperes when
operating on 120-volt, 60-hertz power.

For nom nal anchor device sizes 5/8 inch ML6 and | arger, the hanmer
type only tool shall be rated at | oad to draw not nore than 8.0 anperes
when operating on 120-volt, 60-hertz power. Conbination rotary hanmer
tools on the sane power supply shall have a full-load current rating
not to exceed 10 anperes.

Inserts and anchors shall be sized for the total stress to be applied with
a safety factor as required by applicable codes but in no case |less than

[4] [ 1.

Anchor devices shall be inserted into concrete sections not |ess than tw ce
the overall length of the device and shall be | ocated not |ess than the
foll owi ng applicable distance fromany side or end edge or centerline of

adj acent anchor service:

Anchor Bol t M ni mum Edge
Length (I nches) Space (I nches)
1/4 3-1/2
5/ 16 3-3/4
3/8 4
1/2 5
5/ 8 6
34 7
718 8
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Anchor Bol t M ni mum Edge

Length (MIIlineter) Space (MIIlineter)
6 90
8 95
10 100
14 125
16 150
20 175
22 200

In special circunstances, upon prior witten approval of the Contracting
Oficer, center-to-center distance may be reduced to 50 percent of given

di stance provided the |load on the device is reduced in direct proportion to
reduced di stance.

Pi ping shall run parallel with the lines of the building. Piping and
conponents shall be spaced and installed so that a threaded pipe fitting
may be renoved between adj acent pipes and so that there will be not |ess
than [1/2] inch [13] mllinmeter [ ] of clear space between the finished
surface and ot her work and between the finished surface and parallel

adj acent piping. Hangers on different adjacent service |lines running
parall el with each other shall be arranged to be in line with each ot her
and parallel to the Iines of the building.

I dentical service systenms piping, where practical, shall be placed at sane
el evation and hung on trapeze hangers adjusted for proper pitch

Spaci ng of trapeze hangers where piping is grouped in parallel runs shal
be the closest interval required for any size pipe supported.

Where it is necessary to avoid any transfer of |oad from support to support
or onto connecting equi prent, pipe hangers shall be constant support type.

Approved pi pe alignnent guides, attached in an approved manner to the

buil ding structure, shall be provided to control pipe novenent in true
alignment in the piping adjacent to and on each side of all pipe expansion
| oops.

Anchors incorporated in piping systens for the purpose of maintaining
per manent pi pe positions shall be welded to the piping and attached to the
buil ding structure in a manner approved by the Contracting O ficer

Pi pi ng shall be suitably braced agai nst sway and vi bration. Bracing shal
consi st of brackets, anchor chairs, rods, and structural steel for
Vi bration Isolation

[ Pi pe lines supported fromroof purlins shall be |ocated not greater than

[one-sixth] | ] of the purlin span fromthe roof truss. Load per
hanger shall not exceed [400] pounds [1780] newton | ] when support is
froma single purlin, [800] pounds [3560] newton | ] when hanger | oad
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is applied to purlins hal fway between purlins by neans of auxiliary support
steel installed by the Contractor.] Wen support is not hal fway between
purlins, the allowabl e hanger |oad shall be the product of [400] [ ]
times the inverse ratio of the longest distance to purlin to purlin spacing.

When the hanger | oad exceeds the above limts, the reinforcing of the roof
purlin(s) or additional support beam(s) shall be furnished and installed.
When an additional beamis used, the beam shall bear on the top chord of
the roof trusses, and bearing shall be over gusset plates of top chord.
Beam shal | be stabilized by connection to roof purlin along bottom fl ange.

Purlins used for supporting fire protection sprinkler lines, electrica
lighting fixtures, or electrical power duct or cable tray shall be
considered fully | oaded, and supplenmental reinforcing for these purlins or
auxi liary support steel shall be furnished and installed by the Contractor

Hangers and supports for piping shall be installed at intervals specified
herein at |ocations not nore than [3] feet [900] mllinmeter [ ] from

t he ends of each runout and not over [25] | ] percent of the specified
interval fromeach change in direction of piping.

Load rating for all pipe hanger supports shall be based on wei ght and
forces inposed on all lines. Deflection per span shall not exceed sl ope
gradi ent of pipe. Schedule 40 and heavi er pipe supports shall be in
accordance with the following mninmumrod size. Maximm all owabl e hanger
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spaci ng and concentrated | oads will reduce allowabl e span proportionately:

Pl PE SI ZE ROD SI ZE STEEL PI PE
I NCHES I NCHES FEET

Up to 1 3/8 8

1-1/4 to 1-1/2 3/8 10

2 3/8 12

2-1/2 to 3-1/2 1/ 2 12

4 to 5 5/ 8 16

6 3/4 16

8 to 12 718 20

Pl PE Sl ZE (DN) ROD SI ZE STEEL PI PE

M LLI METER M LLI METER M LLI METER

Up to 25 10 2438

32 to 40 10 3048

50 10 3660

65 to 90 15 3660



Pl PE S| ZE (DN) ROD Sl ZE STEEL PI PE

M LLI METER M LLI METER M LLI METER
100 to 125 16 4880
150 20 4880
200 to 300 22 6100

Where possible, vertical risers shall be supported at the base at intervals
specified and shall be guided for lateral stability. danmps shall be

pl aced under fittings wherever possible. Carbon steel pipe shall be
supported at each floor at not nore than 15-foot 4570 millinmeter intervals
for pipe 2 inches DN50 and snaller and at not nore than 20-foot 6100
mllineter intervals for pipe 2-1/2 inches DN65 and | arger

After the piping systens have been installed, tested, and placed in
sati sfactory operation, the Contractor shall firnmly tighten hanger rod nuts
and jamnuts to prevent any novenent.

L 2.7 Sound St oppi ng

Ef fective sound stopping and adequate operating cl earance shall be provided
to prevent structure contact where piping penetrates walls, floors, or
ceilings, into occupied spaces adjacent to equi pment roons, where sinmlar
penetrations occur between occupi ed spaces, and where penetrations occur
from pi pe chases into occupi ed spaces. Cccupi ed spaces includes space
above ceilings where no special acoustic treatnent of ceiling is provided.
Penetrations shall be finished to be conpatible with surface being
penetr at ed

Sound stopping provisions shall be essentially the materials and procedures
speci fied under "Sleeves" in this section

[ Sound stopping and vapor barrier sealing of pipe shafts and |arge floor
and wal | openi ngs shall be acconplished by packing to high density with
properly supported mineral fiber or, where anbient or surface tenperatures
do not exceed 120 degrees F 49 degrees C, by foaming in place with

sel f-extingui shing, 2-pound 0.9 kil ogramdensity pol yurethane foamto a
depth not less than [6] inches [150] millineter | ]. Foamshall be
finished with a rasp. Vapor barrier shall be not less than [1/8] inch [3]
millineter | ] thickness of vinyl coating applied to visible and
accessi bl e surfaces. Where high tenperatures and fire-stopping are a
consi deration, only nineral fiber shall be used and openings shall, in
addition, be covered with [16]-gage [1.6] mllineter | ] sheet netal.]

Al mneral materials shall conformto requirenents specified under
"Sleeves" in this section

Leadwool and vi scoel astic danpi ng conpounds nay be proposed for use where
ot her sound- st oppi ng net hods are not practical, provided tenperature and
fire-resi stance characteristics of the conpounds are suitable for the
servi ce.
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3.

2.8 Sl eeves

Sl eeves are required where piping passes through roofs, through masonry or
concrete walls, or through floor

Sl eeve work shall be laid out and set before placenent of slabs or
construction of walls and roof. Sleeves necessary to conplete the work
shal | be furnished.

VWhere pipe sleeves are required after slabs and nasonry are install ed,

hol es to accommodate these sleeves shall be made with core drills. Sleeves
shall be set in place with a two-conponent epoxy adhesive system approved
by the Contracting Oficer. No |load shall be carried by such sl eeves

unl ess approved by the Contracting O ficer

Sl eeves shall be flush with all ceilings.

Sl eeves shall be flush with the floor in finished spaces and shall extend
[2] inches [50] mIlineter [ ] above the floor in unfinished spaces.

Sl eeves passing through steel decks shall be continuously [wel ded] [brazed]
to the deck.

Sl eeves extendi ng through floors, roofs, and |oad bearing walls, and

sl eeves through fire barriers shall be continuous and shall be fabricated
from Schedul e 40 steel pipe with welded anchor lugs. Oher sleeves may be
formed by nol ded |inear polyethylene liners or sinmlar materials that are
renovabl e. Dianeter of sleeves shall be |arge enough to accommobdate pi pe,
i nsul ation, and jacketing w thout touching the sleeve and shall provide a
mnimm[3/8] inch [10] mllinmeter | ] clearance. Sleeve size shal
accommodat e nechani cal and thernmal notion of pipe to preclude transm ssion
of vibration to walls and generation of noise.

Space between a pipe, bare or insulated, and the inside of a pipe sleeve or
a construction surface penetration shall be packed solid with a mnera
fiber conformng to ASTM C 592, Form B, Class 8. Werever the piping
passes through firewalls, equipnent roomwalls, floors and ceilings
connected to occupi ed spaces, and other |ocations where sleeves or
construction surface penetrations occur between occupi ed spaces, sinilar
packi ng shall be provided. Where sleeves or construction surface
penetrations occur between conditioned and unconditioned spaces, the space
bet ween a pi pe, bare or insulated, and the inside of a pipe sleeve or
construction surface penetration shall be filled with an elastomer calk to
a depth of [1/2] inch [13] mllinmeter [ ]. Surfaces to be cal ked shal
be oil- and grease-free.

Exterior wall sleeves shall be [cal ked watertight with | ead and oakunj
[made watertight with nmechanically expandabl e chl oroprene inserts with
mastic seal ed nmetal conponents].

Sl eeve hei ght above roof surface shall be [12] inches [300] mllineter

(1.
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3.2.9 Escut cheons

Escut cheons shall be provided at penetrations of piping into finished
areas. Wiere finished areas are separated by partitions through which

pi pi ng passes, escutcheons shall be provided on both sides of the
partition. Plates shall be provided at the underside only of such
ceilings, where suspended ceilings are installed. Plates shall be |arge
enough to fit around the insulation, for insulated pipes. Escutcheons
shal |l be chrome-plated in occupi ed spaces and shall be of sufficient size
to conceal openings in building construction. Escutcheons shall be firmy
attached with setscrews.

3.2.10 FI ashi ngs

Required fl ashings shall be provided at nechani cal systens penetrations of
bui | di ng boundari es.

3.3 COVPRESSED Al R SYSTEMS TESTI NG

Prior to acceptance of the work, conpleted systens shall be pressure-tested
in the presence of the Contracting O ficer.

[ Testing shall be done in two stages: prelimnary stage and acceptance
stage, including gage tests.]

[No testing shall be perforned until personnel not directly involved in the
test have been evacuated fromthe area.]

[Contractor may conduct tests for his own purposes, but prelinmnary testing
and the acceptance test shall be conducted as specified.]

3.3.1 Prelimnary Stage Tests

EE R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Select the follow ng paragraph only when
pneunmatic testing is specified.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

[ Tests shall be pneumatic and shall use dry, oil-free conpressed air
Car bon di oxide or nitrogen shall be used in netallic systens.]

[ Testing of any system for any purpose shall include prelimnary testing by
swabbing joints under test with standard hi gh-strength filmsoap sol ution
and observing for bubbles at internal pressures not in excess of 5 psi 35
ki | opascal . ]

When testing reveals that | eakage exceeds specified limts, the | eaks shal
be isolated and repaired, defective nmaterials shall be replaced where
necessary, and the systemshall be retested until specified limts are net.

Leaki ng gasket joints shall be remade with new gaskets and new fl ange
bolting, and used bolting and gaskets shall be di scarded.

O her than standard piping flanges, plugs, caps and val ves, only
conmer ci al | y manuf act ured expandabl e el ast oner plugs shall be used for
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sealing off piping for test purposes. Published safe test pressure rating
of any plug used shall be not |less than three tines the actual test
pressure being applied. During pneunatic testing or hydrostatic testing,
personnel shall be evacuated from areas where plugs are used.

Conponents that could be damaged by test pressure shall be renmoved from
pi pi ng systens to be tested.

Val ve- Operating Tests and Drai nage Tests shall be perforned according to
ref erenced standards.

Pi pi ng system conponents, such as valves, shall be checked for proper
operation under systemtest pressure.

No test nedia shall be added to a systemduring a test for a period
specified or determned by the Contracting Oficer

Duration of a test will be deternmned by the Contracting Oficer and will
be for a mninumof [15] | ] mnutes with a nmaxi mum of [24] | ]
hours. Test nay be term nated by direction of the Contracting Oficer at
any point after it has been deternined that the | eakage rate is within
limts.

Test records of all piping systens tests shall be prepared and mai ntai ned.
Records shall show Governmental and Contractor test personnel
responsibilities, dates, test gage identification nunbers, anbient
tenperatures, pressure ranges, rates of pressure drop, and | eakage rates.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Select the follow ng paragraph only when
hydrostatic testing is specified.

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

[ Tests shall be hydrostatic. Only potable water shall be used for testing.
Government will supply testing water at a |ocation determ ned by the
Contracting O ficer. Contractor shall be responsible for approved di sposa
of contami nated water. Tenperature of water used for testing shall not be
| ow enough to cause condensati on of atnospheric noisture on system
surfaces. Supplenentary heat shall be provided, when necessary.]

[ To preclude injury and danage, necessary precautions shall be taken by
venting the expansive force of conpressed air trapped during high-pressure
Hydrostatic Testing. Wen purging or vent valves are not provided, the
Contracting O ficer nay require the renoval of any system conponent such as
plugs or caps to verify that the water has reached all parts of the system]

[ Upon conpl etion of testing, the systemshall be drained and purged with
dry air. Systemdryness shall be verified by hygroneter conparison with

purging air.]

[Irrespective of the ampbunt of neasured | eakage, visible | eaks or defects
in the pipeline shall be inmediately repaired.]
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3.

3.2 Test Gages

Contractor's test gages shall conformto ASME B40.100 and shall have a dial
size of 8 inches 200 mllimeter or larger. Maxi mum perm ssible scale range
for a given test shall be such that the pointer during a test shall have a
starting position at mdpoint of the dial or within the middle third of the
scal e range. Certification of accuracy and correction table shall bear a
date within [90] [ ] cal endar days prior to test use, test gage nunber
and the project nunber, unless otherw se approved by the Contracting
Oficer.

.3.3 Acceptance Pressure Testing

Testing shall take place during steady-state anbient tenperature conditions.

Ferrous piping systens shall be tested at [1-1/2] | ] tinmes naximum
operating pressure. Test pressure shall be mmintained for a period of not
less than [2] | ] hours with an allowabl e pressure drop of [2] psi [14]
ki | opascal | ] during that tine unless otherw se approved by the
Contracting O ficer.

Control and instrumentation tubing systems shall be tested at [30] ps

[ 205] kil opascal | ]. Test pressure shall be mmintained for a period
of not less than [24] | ] hours with essentially no pressure drop
during that tine.

.4 COVPRESSED Al R SYSTEM CLEANI NG

Rust and dirt shall be renoved fromthe bore and exterior surface of al

pi pi ng and equi prent. Pipeline strainers, tenporary and pernmanent, shal
be cl eaned during purging operations, after startup, and i mediately prior
to final acceptance by the Governnent.

New st eel piping shall be flushed and cleaned with a suitabl e degreasing
agent, [___ ], until visible, grease, dirt, and other contam nants have
been renoved. Degreased waste nmaterial including the degreaser itself
shal | be di sposed of in accordance with witten instructions received from
the Environnental authority having jurisdiction through the Contracting

O ficer and in accordance with all Local, State and Federal Regul ati ons.

.5 COVPRESSED Al R SYSTEMS | DENTI FI CATI ON

Identification plates shall be protected and kept clean. Danaged and
illegible identification plates shall be replaced at no additional expense.

Pi pi ng shall be | abel ed and arrowed at each point of entry and exit of

pi pi ng passi ng through walls; at each change in direction, such as at

el bows and tees; and in congested or hidden areas, at each point required
to clarify service or indicate a hazard. Each riser shall also be |abeled.

In long straight runs, |labels shall be |located at distances visible to each
other, but in no case shall the distance between | abels exceed [75] feet
[22860] mllineter | ]. Labels shall be legible fromthe primary
servi ce and operating area.
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End of Section --
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